Identification of a lung cancer antigen evading CTL attack due to loss of human leukocyte antigen (HLA) class I expression.
The human lung cancer cell line, C831L, lost HLA class I expression due to a mutation of the β2-microglobulin (β2m) gene, and it may have been the result of immunoediting by CTL cytotoxicity. By restoration of HLA class I expression, we could identify the antigen that may be associated with HLA downregulation. Such an antigen might be a promising target of immunotherapy because it potentially may induce a sufficient immune response to eradicate cancer cells. The CTL clone could be established from lymph node lymphocytes in patient C831 by stimulation with wild-type β2m-transduced C831L (C831L-wβ2m). The CTL clone showed reactivity against C831L-wβ2m in a HLA-B*0702-restricted manner, but not Parental-C831L or autologous normal cells. The cDNA expression cloning method was used to identify the antigen coding gene recognized by the CTL clone. The cDNA clone exhibited a homology with a part of the mRNA that codes for leucine rich repeat containing eight family member A (LRRC8A). A transfection analysis of minigenes indicated that the antigen peptide was derived from protein translated from the downstream of the registered open reading frame in LRRC8A mRNA. The antigenic 9-mer peptide (GPRESRPPA) was identified. The present methodology should be useful to find the crucial tumor antigens, which are potentially associated with loss of HLA expression. Furthermore, such an antigen may help in achieving a better understanding of the immunological escape mechanisms and it may also provide a favorable immune response in cancer immunotherapy.